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(57) Abstract 



An explosives detection system for an aircraft to deter terrorist activity in which a plurality of explosives detectors 
(16) are located about the interior passenger compartment of the aircraft (10) in order to detect the presence of explosives. 
The explosives detectors generate an electronic signal upon sensing explosives and are periodically sampled so that an ap- 
propriate alarm signal (48) may be generated upon the detection of explosives. The alarm signal causes a pair of cameras 
(50a, 50b) to be directed towards the vicinity in which explosives were detected and may also automatically shut down the 
aircraft (10). 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishinginternational appli- 
cations under the PCT. 



AT 


Austria 


FR 


France 


ML 


Mali 


AU 


Australia 


GA 


Gabon 


MR 


Mauritania 


BB 


Barbados 


GB 


United Kingdom 


MW 


Malawi 


BE 


Belgium 


HU 


Hungary 


NL 


Netherlands 


BG 


Bulgaria 


rr 


Italy 


NO 


Norway 


BJ 


Benin 


jp 


Japan 


RO 


Romania 


BR 


Brazil 


KP 


Democratic People's Republic 


SD 


Sudan 


CF 


Central Afiican Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


SN 


Senegal 


CH 


Switzerland 


11 


Liechtenstein 


SU 


Soviet Union 


CM 


Cameroon 


LK 


Sri Lanka 


TD 


Chad 


DE 


Germany, Federal Republic of 


US 


Luxembourg 


TG 


Togo 


DK 


Denmark: • 


MC 


Monaco 


US 


United States of America 


HI 


Finland 


MG 


Madagascar 







WO 88/07733 



PCT/US88/00890 



EXPLOSIVES DETECTION SYSTEM FOR AN AIRCRAFT 
Background of the Invention' 
The present invention is directed towards an 
explosives detection system for an aircraft, and more 
5 particularly to an explosives detection system which 
continuously tests the internal passenger compartment' of 
an aircraft for the presence of gases which are emitted 
from explosives such as dynamite, TNT, plastic explosives, 
and the like* 

10 An exceedingly dangerous and growing problem in air 

travel is terrorist activity. All too often, such 
terrorists smuggle bombs on board commercial airliners and 
threaten to explode them unless the terrorists 1 demands 
are met* This criminal activity endangers the lives of 

15 the passengers on board the aircraft and sometimes results 
in loss of life. A number of attempts have been made to 
prevent this criminal activity and its abhorrent 
effects. Dogs have been specially trained to identify and 
sniff for the presence of explosives and, in a number of 

20 cases, have been successful in preventing terrorists with 
explosives from boarding a plane. Specially-designed 
explosives detectors which are commercially available can 
detect the presence of explosives. These explosives 
detectors are akin to metal detectors, which are now 

25 almost universally used in airports to prevent terrorists 
from smuggling guns on board aircraft. One disadvantage 
inherent in these commercially available explosives 
detectors is that, unlike metal detectors, they are not 
capable of detecting the presence of explosives 

30 substantially instantaneously. Instead, such explosives 
detectors may require at least five to ten seconds to 
detect the presence of explosives, and may take up to a 
minute or longer if the explosives are hermetically 
sealed. As a result, the use of such explosives detectors 

35 would create greater delays prior to aircraft boarding 
than are now caused by the use of metal detectors. 
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Another disadvantage inherent in the use of specially- 
trained dogs and explosives detectors is that security may 
vary widely from airport to airport, especially in 
European countries and the Middle East. Thus, even if a 
5 flight originates in an airport which utilizes guard dogs 
and/or explosives detectors, the passengers are put at 
risk if the flight boards additional passengers at an 
airport with lax security measures. 

Summary of the Invention 

TO These and other disadvantages are eliminated by the 

present invention, which provides an explosives detection 
system on board an aircraft which has a plurality of 
explosives detectors to sample the environment of the 
interior passenger compartment of the aircraft to detect 

15 the presence of explosives. The detection system includes 
an electronic circuit connected to the explosives 
detectors which provides an electronic signal which 
indicates the presence of explosives on board the aircraft 
upon one of the explosives detectors sensing the presence 

20 of explosives. 

In another aspect, the invention is directed towards a 
detection system which also includes a plurality of air 
fans positioned to cause air to be directed towards the 
explosives detectors and includes an electronic circuit 

25 connected to the explosives detectors to provide a first 
electronic signal which preliminarily indicates the 
presence of explosives on board the aircraft. This 
electronic signal also causes the rotational speed of the 
fans to be increased in order to provide an increased air 

30 flow to the explosives detectors* The electronic circuit 
also provides a second electronic signal which confirms 
the presence of explosives on board the aircraft. 

In" a further aspect, the invention is directed towards 
an explosives, detection system which includes an 

35 electronic circuit which periodically samples the outputs 
of the explosives detectors on a multiplexed basis. 
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In still another aspect, the invention is directed 
towards an explosives detection system which includes an 
electronic circuit connected to the explosives detectors 
which provides a first electronic signal upon the output 
5 of one of the explosives detectors satisfying a first 
predetermined threshold and a second electronic signal 
upon the output of the explosives detector satisfying a 
second predetermined threshold. 

These and other features and advantages of the 
10 invention will be apparent ..in view of the following 
detailed description of several preferred embodiments, 
which are explained with reference to the figures, a brief 
description of which is provided below. 

Brief Description of the Drawings 
15 Fig. 1 is a perspective view of a commercial aircraft 

with a portion of the aircraft removed to show the 
interior passenger compartment; 

Fig. 2 is an enlarged view of the interior passenger 
compartment of the aircraft shown in Fig. 1 ; 
20 Fig. 3 is a cross-sectional view of the commercial 

aircraft of Fig. 1 showing two rows of seats; 

Fig. 4 is a perspective view of a fan, an explosives 
detector, and an exhaust pipe of one embodiment of an 
explosives detection system for the aircraft of Fig. 1 ; 
25 Fig. 5 is a schematic view of the electronics of an 

explosives detection system for an aircraft; and 

Fig. 6 is a flowchart of the operation of the 
electronics of Fig. 5. 

Detailed Description of Several Preferred Embodiments 
30 The cabin portion of a commercial aircraft 10 is 

illustrated in Fig. 2. Eight rows of seats 12 are shown, 
each row comprising three seats 12 with a space in the 
middle to accommodate the center aisle of the aircraft. 
Adjacent an end of each row of seats is an air fan 14 
35 fluidly coupled to an explosives detector 16. The 
" explosives detectors 16 are located close to the* floor in 
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the general $rea in which a passenger's feet would lie. 
Each of the explosives detectors 16 is connected to an 
exhaust pipe -18 which runs the length of the passenger 
compartment on either side of the aircraft TO. As will be 
5 explained in more detail below, substantially the entire 
interior* environment of the passenger compartment is 
tested for the presence of explosives by drawing air into 
the explosives detectors 16 with the aid of the air fans 
14, passing the air through the explosives detectors 16 to 

10 be tested, for the presence of explosives, and then 
exhausting the air via the exhaust pipe 18* It should 
therefore be understood that the seating arrangement of 
the aircraft shown in Fig. 2 is exemplary only and that 
the invention herein is applicable to other 

15 arrangements. By way of example, many aircraft contain 
multiple aisles and different numbers of seats per row 
than shown. In such cases, it should be clear that the 
detectors 16 should be positioned such that substantially 
the entire interior environment of the passenger 

20 compartment or any selected portion thereof is "tested for 
explosives. 

Now referring to Fig. 4, one of the air fan and 
explosives detector assemblies is shown. The air fan 14 
is a conventional multispeed fan which draws air into the 

25 explosives detector 16. The explosives detector 16 tests 
the air for the presence of explosives and then exhausts 
the air via the exhaust pipe 18. The explosives detector 
16 is a commercially available detector such as the Model 
97 explosives detector manufactured by ITI Security of 

30 Burlington, Massachusetts. This explosives detector 
detects explosives by sensing for the presence of gases 
which are emitted from explosives such as dynamite," TNT, 
C-4, PETN, and RDX. The air to be tested is drawn into 
the detector through a membrane which isolates the gas 

35 emitted by the explosives from the ambient air. This 
explosive gas is mixed with Argon and then fed to two 
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passageways, one of which is coated with a material that 
selectively retards the progress of the gas from the, 
explosives. Each of the two air passageways terminates in 
an electron capture detector. As the* gas mixtures pass 
5 ! through the electron capture detectors, the gases are 
bombarded by beta particles from a sealed radioactive 
source to produce freed electrons which form an electric 
current within the explosives detector. If molecules from 
high explosives are present, they absorb the free 
10 electrons, thus reducing the current within the explosives 
detector. Thus, by sensing when the magnitude of the 
current* falls below a predetermined threshold, the 
explosives detector is able to detect the presence of 
explosives. 

15 The electronics of the explosives detection system are 

shown in Fig. 5. The heart of the electronics is a 
central processing unit ("CPU") 20 which is conventionally 
coupled to a read-only memory ("ROM") 22 and a random- 
access memory ("RAM") 24. The ROM 22 stores a computer 

20 program 26 which controls the operation of the CPU 20. 
The computer program 26 will be explained in detail 
below. The CPU 20 is also connected to a detector 
multiplexer 28 as well as a fan demultiplexer 30. The 
detector multiplexer 28 is coupled to a plurality of 

25 analog to digital ("A/D") converters 32, each of which is 
connected to the junction of a resistor 34 and an 
explosives detector 16. In order to determine whether a 
particular explosives detector 16 detects the presence of 
explosives, the CPU 20 activates the detector multiplexer 

30 28 by sending the digitally encoded address of the desired 
explosives detector 16 via a line 36. The voltage 
produced at the junction of the resistor .34 and the 
desired detector 16 is sampled and converted to a digital 
representation by the A/D converter 32. This digital 

35 voltage is supplied to the multiplexer 28 whi'ch passes the 
digital signal to the CPU via a line 38. Thus, by sending 
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various digitally encoded addresses to the detector 
multiplexer 28, each of the explosives ' detectors 16 in the 
system can be sampled* 

The CPU 20 is also coupled to the fan demultiplexer 30 
5 . which is connected to each of the variable speed air fans 
14 through a respective fan driver 40. The CPU 20 
controls the operation of the air fans 14 by sending the 
digitally encoded* address of the air fan 14 which the CPU 
desires to control to the fan demultiplexer 30 via a line 

10 42. The CPU 20 then sends a fan speed control signal to 
the demultiplexer 30 via a line 44 which is supplied by 
the demultiplexer 30 to the appropriate fan driver 40. 
The fan driver 40 then supplies the appropriate signal to 
the fan 14 which drives the fan at the desired rate. The 

15 fan driver 40 is the latching type which "remeffibers" the 
signal supplied by the fan demultiplexer 30. Thus, the 
fan continues to operate at the speed last specified by 
the demultiplexer 30 until the fan driver 40 receives a 
different fan speed signal from the demultiplexer 30. 

20 Of course r each of the explosives detectors 16 will 

have a respective A/D converter 32 and resistor 34, and 
each of the air fans 14 will have a respective fan driver 
40. The number of air fans 14 and explosives detectors 16 
required will depend on the number of rows of seats in the 

25 aircraft. Also, although only a single detector 

multiplexer 28 and a single fan demultiplexer 30 have been 
shown in Fig, 5, it is likely that a number of such 
multiplexers and demultiplexers will be required, 
depending on how many signal lines each of the devices 28, 

30 30 can control. 

The CPU 20 also provides a camera control output 
signal on a line 46 and an alarm indication output signal 
on a line 48. The alarm indication signal indicates that 
one of the explosives detectors 16 has detected the 

35 presence of explosives. The alarm signal, which is 
provided to a television monitor (not shown) in the 
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cockpit of the aircraft, is used to alert the pilot that 
explosives are present on board the aircraft* The alarm 
signal causes the monitor to indicate the particular row 
in which explosives were' sensed* In addition, the 
5 television monitor produces an image of the row in which 
explosives were detected, the image being provided by one 
of a pair of television cameras 50 so that the pilot can 
determine which passenger is likely to be the terrorist 
and take appropriate action. One of the cameras 50, each 

10 of which is conventionally positioned by a pair of 
stepping motors- (not shown) driven by the camera control 
signal on the line 46 is directed towards the row in which 
a positive indication of the presence of explosives is 
made* Each of the cameras 50 is rotatable about its 

15 vertical axis, or side to side, and its horizontal axis, 
or up and down. These two directions of rotation allow 
the cameras 50 to be movable so that they can produce an 
image on the television monitor of each row of the 
aircraft. The positioning of the cameras 50 is 

20 accomplished with the use of a software table in the ROM 
22 which includes both the horizontal and vertical axis 
coordinates of the camera position required for the 
cameras to view each row of seats in the aircraft. As the 
cameras are moved, the CPU 20 keeps track of the current 

25 horizontal and vertical axial position of the two cameras 
50 as a number of steps from a starting, or "home," axial 
position. In order to move one of the cameras 50 to view 
a desired row, the CPU 20 retrieves the axial coordinates 
for the desired row from the software table in the ROM 22, 

30 computes the number of steps through which the stepping 
motors need to be driven based on current axial position 
of the camera 50, and drives the stepping motors the 
computed number of steps. The software table has 
predetermined axial position values which are 

35 conventionally determined and depend upon such factors as 
how many rows there are in the particular aircraft, the 
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seat width and spacing, and the placement of the cameras 
with respect to the xows of seats. • The cameras 50 are 
preferably assigned the rows which they will cover, for 
example, .camera 50a covering the rows on the right-hand 
5 side of the aircraft and camera 50b covering the rows on 
the left-hand side of the aircraft. 

The alarm signal also causes all power to the aircraft 
to be shut off if the aircraft is on the ground and not 
moving. Of course, power to the aircraft engines must not 

10 be shut off when the airplane is still on the ground but 
in the process of taking off. In addition, the alarm 
signal may automatically cause a conventional transmitter 
(not shown) to transmit an emergency signal to the 
aircraft control tower. 

15 A flowchart of the computer program 26 which controls 

the operation of the electronics is shown in Fig. 6. A 
first part of the computer program 26 resets the alarm 
conditions and turns on the air fans 14 prior to testing 
the interior passenger compartment of the aircraft for 

20 explosives. At step 100, the program resets the alarm 
conditions, forcing them to a non-alarm state to avoid an 
inadvertent alarm at power up. Steps 102-110 turn the air 
fan 14 in each row of the aircraft on to a low speed 
setting so that they draw air in from the passenger 

25 compartment and through the explosives detectors 16 to 
accelerate the detection process. At step 102, the 
variable ROW, which indicates the row number, is 
initialized to zero. At step 104, the row number ROW is 
sent to the fan demultiplexer 30 so that the demultiplexer 

30 30 establishes an electrical path between the CPU 20 and 
the desired fan 14. At step 106, a LOW signal is sent to 
the fan driver 40 via the fan demultiplexer 30 so that the 
fan 14 in the desired row is turned on to a low speed 
setting. At step 108, the value of the variable ROW is 

35 incremented by one so that the fan T4 in the next row of 
the aircraft may be turned on. At step 110, the value of 
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ROW is compared with the variable LIMIT, which represents 
, a number equal to one less, than the number of rows of 
seats in the aircraft. If the value af ROW equals the 
value >of LIMIT, the fan 14 in, each of the rows has been 
5 turned on, and the program continues to step 112. If the 
value of ROW is less than the value of LIMIT, there are 
more rows of seats for which the fans 14 need to be turned 
on. In this case, the program branches back to step 104 
so that the fan 14 in the next row is turned on. Of 

10 course, the value of LIMIT will depend upon how many rows 
of seats the aircraft has in which the explosives 
detection system is incorporated. After step 110, each of 
the air fans 14 on board the aircraft is turned on and 
produces an air flow across each of the explosives 

15 detectors 16 to enhance their detection capability. 

The next portion of the computer program 26 is the 
explosives sensing stage in which the output of each of 
the explosives detectors 16 is sampled on a multiplexed 
basis to determine whether any of the detectors 16 senses 

20 the presence of explosives. To this end, at step 112, the 
variable ROW is again set to zero so that the explosives 
sensing stage starts at the first row. At step 114, the 
value of the variable ROW is sent to the detector 
multiplexer 28 via line 36 so that an electrical path is 

25 established between the CPU 20 and the desired explosives 
detector 16. At step 116, the output of the desired 
explosives detector 16 is sampled, or "read," by the CPU 
20 through the A/D converter 32 and the detector 
multiplexer 28. At step 118, the value of the output of 

30 the desired explosives detector 16 is stored at location A 
in the RAM 24. This stored value, which represents the 
voltage detected at the junction of the detector 16 and 
the resistor 34, is inversely proportional to the amount 
of explosives detected by the explosives detectors. As 

35 explained in connection with the description of the 
operation of one. commercial embodiment of the explosives 
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detector 16, gases emitted by explosives absorb freed 
electrons and reduce the electric current-* within the • 
detector' 16. As a result, the voltage at the junction of 
the detector 16 and resistor 34 is reduced. Thus, a small 
5 - value stored in A indicates the presence of a large amount 
of explosives, while a larger value indicates a smaller 
amount or the absence of explosives. Of course, in most 
cases, no explosives will be present, and the value stored 
in A will be a relatively large number. 
10 Next, at step 120, the value stored in A is compared 

to a first threshold value HILIMIT. The numeric value of 
HI LIMIT is empirically determined so that it is 
substantially less than any numeric value read from the 
A/D converter 32 while air was being sampled in the 
15 absence of explosives. Thus, if the numeric value stored 
in A is less than HILIMIT, there is a strong likelihood 
that explosives are present. In this case, the program 
branches to step 128 in order to confirm this preliminary 
indication of the presence of explosives, which will be 
20 explained in detail below in connection with steps 
128-142. If the numeric value stored in A is greater than 
HILIMIT, no explosives are present in the row being 
sensed, and the program proceeds to step 124, which 
increments the value of ROW by one so that the next row 
25 can be tested for explosives. At step 126, the 
incremented value of ROW is compared with LIMIT, which has 
a. numeric value that is one less than the number of rows 
in the aircraft. Thus, if ROW equals LIMIT, the sensing 
stage has just sampled the last row in the aircraft, and 
30 the program branches to step 1 1 2 to reset the value of ROW 
to zero so that sensing may begin again with the first row 
in the aircraft. As a result, each row in the aircraft is 
sampled on a round-robin basis, which for the purposes of 
this specification means that the first row is sampled 
35 .first, each of the subsequent rows is sampled in order , 
and the rows are resampled upon the last row being 
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sampled. Each row is also sampled on a multiplexed basis, 
which for the purposes of this specification means that 
not all of the rows are sampled simultaneously. 

Now referring back to step 122, a value stored in A 
5 which is less than the value of HIL1MIT is a preliminary 
indication of the presence of explosives which is 
subsequently confirmed in steps 128-140. This 
confirmation stage includes increasing the speed of the 
fan 14 in the row for which the preliminary positive 

10 indication was made and then sampling the output of the 
explosives detector 16 for this row again to see if its 
output is less than a second electronic threshold, 
LOLIMIT. To this end, at step 128 the fan demultiplexer 
30, is sent the current value of ROW, which indicates the 

15 particular row being sampled. In this case, it is likely 
that explosives are present in this row since such a 
preliminary indication was made. Then at step 130, the 
CPU 20 sends a HIGH signal to the fan driver 40 to cause 
it to increase the speed of the fan 14 in the row to a 

20 higher level. Then, at step 132, the CPU 20 waits .a 
sufficient period of time to allow the fan speed to 
increase and to allow time for the explosives' gases to 
travel at a faster rate of speed from their source to the 
explosives detector 16. At step 134, the output of the 

25 explosives detector is sampled for the second time by the 
CPU 20 by "reading" the value of the detector multiplexer 
.28. At step 136, this value is again stored in A, and 
then the value of A is compared to the second 
predetermined electronic threshold, LOLIMIT. If the value 

30 of A is less than the value of LOLIMIT, the preliminary 
indication of the presence of explosives is confirmed and 
the alarm signal is activated at step 142. If the value 
of A exceeds the value of LOLIMIT, the preliminary 
indication of the presence of explosives was spurious, and 

35 the program branches back to step 124 without activating 
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the alarm signal so that the next row may be ' sensed for 
explosives . • 

The LOLIM1T threshold may be chosen so that ■ it 
corresponds to a higher concentration of gases from 
5 explosives than that which corresponds to the E1LIMIT 
threshold, taking into account the increased speed of the 
air fan 14- Alternatively, LOLIMIT may be chosen so that 
it corresponds to the same concentration of gases from 
explosives, taking fan speed into account, as that which 

10 corresponds to the HILIMIT* 

In an alternative embodiment, the explosives detection 
system just described may include a conventional pressure 
transducer mounted adjacent each of the explosives 
detectors 16 to take into account pressure variations 

15 inside the passenger compartment of the aircraft which 
might affect the concentration of gases from explosives 
sensed by the detectors 16* In this embodiment, each of 
the pressure transducers is periodically sampled on a 
multiplexed basis by the CPU 20 in the same manner that 

20 the explosives detectors are sampled. The pressure 
transducers are coupled to a multiplexer connected to the 
CPU 20 which operates in a fashion similar to the detector 
multiplexer 28. The computer program 26 samples each 
pressure transducer just prior to sampling its associated 

25 explosives detector 16, and automatically adjusts the 
HILIMIT and LOLIMIT electronic thresholds up or down 
depending upon the pressure detected. In this manner, 
pressure variations are taken into account. 

In another embodiment, the explosives detection system 

30 automatically increases the speed of- the air fans 14 in 
the rows in front and in bacl^'bf the row for which a 
positive preliminary indication of the presence of 
explosives has been made. Then, during the confirmation 
stage of the sensing stage, each of the detectors 16 in 

35 the three rows is sampled to determine whether explosives 
were present in any of the three rows. 
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In a further embodiment, each of the explosives 
detectors 16 has an additional air fan which causes air to 
be blown towards the detector. This second air fan for 
each detector may be mounted on the ceiling of the 
5 passenger compartment in order to blow air towards its 
associated detector. In this embodiment, the explosive 
detection system includes an additional fan driver 40 for 
each of the ceiling mounted fans, and the computer program 
activates each of the air fans 14 associated with each 

10 detector at the same time. Of course, in this embodiment, 
the second air fan associated with each detector could be 
placed at a different location than the ceiling. 

In any of the embodiments of the explosives detection 
system described above, it would be advantageous to 

15 provide additional locations at which explosives detectors 
16 are provided. For example, explosives detectors could 
be incorporated at the entrance to the aircraft as well as 
in the baggage compartment and " at the aircraft doors 
leading to the baggage compartment. The explosives 

20 detectors could be located in the toilets as well as in 
the galley where the preparation of food takes place. 
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WHAT IS CLAIMED IS : 

1 . An explosives detection system for an aircraft 
comprising: 

a plurality of explosives detectors located on an 
aircraft having a plurality of rows of seats to sample 
substantially the entire environment of the interior 
passenger compartment of the aircraft to detect the 
presence of explosives; 

a plurality of fans positioned to cause air to be 
directed towards said explosives detectors; and 

an electronic circuit connected to said 
explosives detectors to provide a first electronic 
signal preliminarily indicating the presence of 
explosives on board the aircraft upon one of said 
explosives detectors sensing the presence of 
explosives, said first electronic signal causing the 
rotational speed of said fans to be increased to 
provide an increased air flow to said explosives 
detectors, said electronic circuit providing a second 
electronic signal confirming the presence of 
explosives on board the aircraft upon said one of said 
explosives detectors again sensing the presence of 
explosives . 

2. An explosives detection system for an aircraft as 
defined in Claim 1 , wherein said first electronic signal 
is provided by said circuit upon said explosives detector 
sensing a concentration of explosives in the air that is 
higher than a first predetermined concentration and said 
second electronic signal is provided by said circuit upon 
said explosives detector sensing a concentration of 
explosives in the air that is higher than a second 
predetermined concentration . 

3. An explosives detection system as defined in 
Claim 2, wherein said second electronic signal causes all 
power to the aircraft to be shut off if the aircraft is on 
the ground and stationary. 
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4. An explosives detection system as defined in 
Claim 3, .wherein each of said rows of seats in the 
aircraft has one of said explosives detectors, each of 
said explosives detectors being located adjacent an end of 

5 one of said rows of seats. 

5. An explosives detection system as defined in 
Claim 3, wherein said explosives detectors are 
incorporated in the wall of the aircraft. 

6. An explosives detection system as defined in 
10 Claim 1, wherein- the outputs of said explosives detectors 

are sampled by said electronic circuit on a multiplexed 
basis . 

7. An explosives detection system as defined in 
Claim 6, wherein said electronic circuit comprises: 

15 a central processing unit; 

at least one multiplexer connected between said 
central processing unit and said explosives detectors; 
and 

at least one demultiplexer connected between said 
20 central processing unit and said fans . 

8. An explosives detection system for an aircraft, 
comprising: 

a plurality of explosives detectors located on an 

aircraft having a plurality of rows of seats so that 
25 the environment of the interior passenger compartment 

of the aircraft is sampled in order to detect the 

presence of explosives; and 

an electronic circuit connected to said 

explosives detectors, said electronic circuit 
30 providing an electronic signal indicating the presence 

of explosives on board the aircraft upon one of said 

explosives detectors sensing the presence of said 

explosives - 

9. An explosives detection system as defined in 
.35*- Claim 8, wherein said electronic signal causes all power 
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to the aircraft. to be shut off if the aircraft is on the 
ground and stationary. 

10. An explosives detection system as defined in 
Claim 9, wherein each of said rows of seats in the 

5 aircraft has one of said explosives detectors, each of 
said explosives detectors being located adjacent an end of 
one of said rows of seats. 

11. An explosives detection system as defined in 
Claim 10, wherein said explosives detectors are 

10' incorporated in the wall of the aircraft. 

12. An explosives detection system as defined in 
Claim 8, additionally comprising a plurality of fans 
positioned to cause air to be directed towards said 
explosives detectors. 

15 13. An explosives detection system as defined in 

Claim 12, additionally comprising: 

at least one camera responsive to said electronic 
circuit; and 

a monitor for displaying the image produced by 
20 said camera, 

said electronic signal causing said camera to be 
directed towards the row of seats corresponding to 
said one of said explosives detectors sensing the 
presence of explosives, whereby an image of the 
25 occupants of said rows of seats can be viewed on said 

monitor. 

14. An explosives detection system for an aircraft, 
comprising: 

a plurality of explosives detectors located on an 
30 aircraft having a plurality of rows of seats so that 

the environment of the interior passenger compartment 
of the aircraft is sampled in order to detect the 
presence of explosives; and 

an electronic circuit connected to said 
35 explosives detectors, said electronic circuit 

providing an electronic signal indicating the presence 
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of explosives on board the aircraft upon one of said 
explosives detectors sensing the presence of said 
explosives, the outputs of said explosives detectors 
being periodically sampled by said electronic circuit 
5 on a multiplexed basis. 

15. An explosives detection system as defined in 
Claim 14, wherein said electronic circuit comprises: 

a central processing unit; and 

at least one multiplexer connected between said 
10 central processing unit and said explosives detectors. 

16. An explosives detection system for an aircraft, 
comprising: 

a plurality of explosives detectors located on an 
aircraft having a plurality of rows of seats to sample 
15 the environment of the interior passenger compartment 

of the aircraft to detect the presence of explosives ; 
and 

an electronic circuit connected to said 
explosives detectors to provide a first electronic 
20 signal upon the output of one of said explosives 

detectors satisfying a first predetermined threshold 
and a second electronic signal upon the output of said 
explosives detector satisfying a second predetermined 
threshold. 

25 17. An explosives detection system as defined in 

Claim 16, wherein said second predetermined threshold is 
indicative of a higher concentration of explosives in the 
air being sampled by said explosives detector. 

18. An explosives detection system as defined in 

30 Claim 17, wherein the output of said explosives detector 
is sampled twice, said output being sampled a first time 
to determine whether it surpasses said first threshold and 
said output being sampled a second time to determine 
whether it surpasses said second threshold only if said 

35 output surpasses said first threshold when sampled said 
first time. 



WO 88/07733 ' PCT/US88/00890 

2/3 • 




WO 88/07733 



3/3 



PCT/US88/00890. 



_x:c?/j&/ r/OA/s 



I 



I 




I 



26* 



/30 



WAIT 





INTERNATIONAL SEARCH REPORT 

Internationa. Application No. PCT/US88/00890 



I. CLASSIFICATION OF SUBJECT MATTER (if several classification symbols apply. Indicate all) » 



According to International Patent Classification (IPC) or to both National Classification and IPC 

INT CX 4 G08B 21/00 
U.S. CL 340-945 



II. FIELDS SEARCHED 



Minimum Documentation Searched 7 



Classification System 



Classification Symbols 



U.S. 



340-945, 963, 632, 633; 364-424; 422-94, 95, 96, 98; 73-23, 167 
244-1R; 358-108, 110; 299-12; 102-293 



Documentation Searched other than Minimum Documentation 
to the Extent that such Documents are Included In the Fields Searched • 



III. 



DOCUMENTS CONSIDERED TO BE RELEVANT » 



Category * 



Citation of Document, ti with indication, where appropriate, of the relevant passages i 



Relevant to Claim No. 13 - 



X 
Y 



A 
A 



US, A 4 r 517,161 (Gravina et al.) 14 May 1985, see 
column. 1, lines 5-16; column 2, lines 50-60. 

US, A 4,045 r 997 (Showalter et al.) 06 September 1977, 
see column 1, lines 8-20; column 5, lines 7-12. 

JP, A 0,002,490 (Denki et al.) 10 January 1977 r see 
abstract, Fig. 3. 

US, A 4,514,691 (De Los Santos et al.) 30 April 1985, 
see abstract. 

US, A 4,263,5*18 (Gautier) 21 April 1981, see abstract. 

US, A 4,352,099 (Christen et al.) 28 September 1982, 
see abstract. 

N, Explosives Detection Equipment, Entry Scan Mark II , 
manufactured by ITI Security of Burlington, Massachu- 
setts, no date . 

N, Explosives Detector, Model GC-710, manufactured by 
XonTech, Inc. of Van Nuys, Calif orn^ L n o date ♦ 



8-11 



12, 14-18 
12 



14-18 



* Special categories of cited documents: 10 

-A" document defining the general state of the art which is not 

considered to be of particular relevance 
**E H earlier document but published on or after the international 

filing date 

M L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

«P» document published prior to the international filing date but 
later than the priority date claimed 



»r later document published afler the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

M Y M document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



IV. CERTIFICATION 



Date of the Actual Completion of the International Search 

11 May 1988 

International Searching Authority 

ISA/US 




Date of Mailing of this International Search Report 

2 3 JUN 1988 



Form PCT/lSA/210 (second snseQ (Rev.1 1*87) 



\ 

t * 



THIS PA6I BLANK (usptoi 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(88) Veroffentiichungstag A3: 

11.07.2001 Patentblatt 2001/28 

(43) Veroffentiichungstag A2: 

09.02.2000 Patentblatt 2000/06 

(21) Anmeldenummer: 99113965.0 

(22) Anmeldetag: 17.07.1999 



( ii) EP 0 978 734 A3 

EUROPAISCHE PATENTANMELDUNG 

(51) lntci7: G01V3/10, G01V3/00 



(84) Benannte Vertragsstaaten: 


(72) Erfinder: Die Erfindernennung liegt noch nicht 


AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 


vor 


MCNLPTSE 




Benannte Erstreckungsstaaten: 


(74) Vertreter: Mobus, Daniela, Dr.-lng. 


AL LT LV MK RO SI 


Patentanwalte Dipl.-lng. Rudolf Mobus, 




Dr.-lng. Daniela Mobus, 


(30) Prioritat: 05.08.1998 DE 29813997 U 


Dipl.-lng. Gerhard Schwan, 




Hindenburgstrasse 65 


(71) Anmelder: MAIER, Hans-Jurgen 


72762 Reutlingen (DE) 


D-72072 Tubingen 1 (DE) 





(54) Vorrichtung zur Erkennung von metallischen Gegenstanden 



(57) Eine Vorrichtung zur Erkennung von metalli- 
schen Gegenstanden im Fuft- und Unterschenkelbe- 
reich von bei Personenkontrollen zu untersuchenden 



Persohen, wobei die Vorrichtung eine im oder auf dem 
Boden (5) angeordnete Metalldetektoranordnung (1a, 
1 b), die mit einer Steuervorrichtung (3) und einer Anzei- 
gevorrichtung (2) verbunden ist, umfasst. 



CO 
< 

CO 
h- 

00 



CL 
LU 




Printed by Jouve, 75001 PARIS (FR) 



EP 0 978 734 A3 



EuropSisches 



EUROPAISCHER RECHERCHENBERICHT 



Nummer der Anmeldung 

EP 99 11 3965 



EINSCHLAGIGE DOKUMENTE 



Kategorie 



Kennzelchnung des Dokuments mit Angabe, soweit ertorderlich, 
der mafigeblichen Teile 



Betrifft 
Anspruch 



KLASSIFIKATION DER 
ANMELDUNG (lnt.CI.7) 



IT 1 210 Oil B (MANNESCHI GIOVANNI) 
6. September 1989 (1989-09-06) 

* Selte 1, Zeile 12 - Zeile 15 * 

* Selte 2, Zeile 22 - Seite 3, Zeile 4; 
Abbildungen 1-3 * 

US 5 039 981 A (RODRIGUEZ JOE S) 
13. August 1991 (1991-08-13) 

* Spalte 3, Zeile 17 - Zeile 22 * 

US 3 971 983 A (JAQUET JAMES R) 
27. Juli 1976 (1976-07-27) 

* Spalte 4, Zeile 66 - Spalte 5, Zeile 5; 
Abbildung 8 * 

* Spalte 7, Zeile 26 - Zeile 44; 
Abbildungen 3,7 * 



1-4,6 

5 

7 



G01V3/10 
G01V3/00 



7,9 



RECHERCHIERTE 
SACHGEBIETE <lnt.Cl.7) 



G01V 



Der vorliegende Recherchenbericht wurde far alte Patentansprtiche erstellt 



Recherchenort 

DEN HAAG 



AbsehluGdatum dor Recherche 

17. Mai 2001 



De Bekker, R 



KATEGORIE DER GENANNTEN DOKUMENTE 

X : von besonderer Bedeutung allein betracfitet 

Y : von besonderer Bedeutung in Verbindung mit einer 

anderen Veroffenthchung derselben Kategorie 
A : technotogischer Hiniergrtmd 
O : ntehtschrtffltche Offenbarung 
P : Zwischeniiteraiur 



T : der Erlindung zugrunde liegende Theorien Oder Grundsatze 
E : alteres Patenldokument. das jedoch erst am Oder 
nach dem Anmeldedatum veroffentlicht worden ist 
D : in der Anmeldung angefOhrtes DoKument 
L : aus anderen Grunden angefOhrtes Dokument 



& : Mitglied der gleichen Patentfarrttlie.Qbereinslirnmendes 
Dokument 



2 



EP 0 978 734 A3 



ANHANG ZUM EUROPAISCHEN RECHERCHENBERICHT 
UBER DIE EUROPAISCHE PATENT ANMELDUNG NR. 



EP 99 11 3965 



In cfiesem Anhang sind die Mitgtieder der Patentfamilien der tm obengenannten europaischen Recherchenbericht angelQhrten 
Patentdokumente angegeben. 

Die Angaben uber die Famlllenmitglieder entsprechen dem Stand der Datei des Europaischen Patentamts am 
Diese Angaben dienen nur zur Untenlchtung und erfolgen ohne Gewarir. 

17-05-2001 



lm Recherchenbericht 
angefuhrtes Patentdokument 



Datum der 
VerOffentlichung 



Mrtglied(er) der 
Patentfamilie 



Datum der 
VerOffentlichung 



IT 


1210011 


B 


06-09-1989 


KEINE 




US 


5039981 


A 


13-08-1991 


KEINE 




US 


3971983 


A 


27-07-1976 


CA 1003521 A 


11-01-1977 



Fur nShere Einzelheiten zu diesem Anhang : siehe Amlsblatt des Europaischen Patentamts. Nr.12/82 



3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



3 BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES . 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCED) OR EXfflBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




FADED TEXT OR DRAWING 



THIS PA6E BLANK luswo) 



